Cells engineered to produce acetylcholine: therapeutic potential for Alzheimer's disease.
Alzheimer's disease (AD) is a debilitating disorder of the central nervous system which may affect up to 50% of the population over the age of 85 years. The etiology of AD is unknown and there is currently no cure for the disease. Well-documented losses in cholinergic and other neurotransmitter systems have provided a focal point for attempting pharmacological interventions in AD to ameliorate some of the cognitive deficits that occur. However, current systemic strategies have met with limited success. An alternative strategy, that has been pursued in animal models of neurodegenerative disease, is to augment neurotransmitter function within the brain through tissue transplantation. Such implants have an advantage over conventional drug therapies in that the cells can be precisely placed within compromised areas of the brain. We have pursued a strategy of designing cells, through the use of molecular biology techniques, to produce neurotrophic factors and neurotransmitters. Recently, we developed a primary fibroblast cell line that was genetically modified to express choline acetyltransferase (ChAT). In vitro, these cells produced and released acetylcholine at levels that varied with the amount of choline in the culture media. When implanted into the hippocampus of rats, the in vivo microdialysis technique revealed that the ChAT-expressing fibroblasts continued to produce and release acetylcholine after grafting. Most importantly, the levels of acetylcholine synthesized by the cells could be regulated by the localized infusion of choline in the vicinity of the grafts. These results confirmed previous work which indicated that engineered fibroblasts provide an effective delivery vehicle of different substances to the brain. While the intracerebral implantation of genetically modified cells will not cure AD, the continuing development of this strategy may ultimately provide a powerful approach for ameliorating the devastating cognitive impairments which are a hallmark of this disease.